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Pleasg visit our website Project scientific group Sampling stations and organization Water guality parameters being measured
* http://www.waterqualitypr.com/ * pH, specific conductance, temperature, dissolved oxygen (YSI

* There are a total of 24 stations
* Each volunteer group Is assigned two stations

Professional Plus Multi-probe®), streamflow

. . * Enterococcus (IDEXX Enterolert®), bacteroidales human specific
Volunteers only sample during low-flow events marker HE183

Avalio de la Calidad de Agua y de la Infraestructura de

Avalio de la Calidad de Agua y de la Infraestructura de
Tratamiento de Aguas en el Suroeste de Puerto Rico Tratamiento de Aguas en el Suroeste de Puerto Rico

Avido do a Caliad d Agus  dela Inasstrctur de * Luis Pérez-Alegria — UPRM Professor; hydrology and watershed modeling
EENETNEENENEENETNES o Gustavo A. Martinez — UPRM Research Professor; Soil and water chemistry &

sabilidades | _Documentos | Enlaces | Gontactanos | _Galendario

abilidades | Documentos | Enlaces | Contactanos | calendario

o 1T T | U Wl Wt Dav_e Bachoor] et Professo_r, Microbiology, m'_C“)b'aI source tracking * All stations will be sampled five-times during the project : : : : :
- ] ¢ Gl N _UPRM E Prof E | health and | | _ | * Total nitrogen (TKN + dissolved nitrate), dissolved nitrate, total
_— N orisell Negron xtension Professor, Environmental health an . Some stations will be sampled during storm-events by the professional
education specialist y phosphorus, metals (Ca, Mg, K, Na, Fe, Mn, Zn, Cu, Al, Cd, Cr, As),
o . , _ _ group . . .
-~  David Sotomayor-Ramirez - UPRM Research Professor; Project leader, Soil _ _ _ chloride, optical brighteners .
and water chemistry All sampling stations have a defined watershed deliniation with land-use description
m— * Bill Fisher — USEPA project manager PUNTOS DE MUESTREO EN LAJAS-SABANA GRANDE-GUANICA Landuse Area Sources
- - - Human Animal
Home page Interactive calendar Links to other sites PFO : eCt sSu 0 rt ersonn el Urban and Sewage WWTP, sewage transfer and pumping Urban animals (poultry, wildlife, dogs,
J p p p suburban stations, WW sewage delivery cats)
PI’Oj ect suMmM ary - Paloma Rodriguez — MSc Soils, graduate student g . infrastructure to WWTP, upstream from
.. , : "\ J WWTP discharge points, downstream
- Cristina Lopez — MSc Soils, graduate student et from WWTP discharge points Suburban animals (poultry, wildiife,
High concentrations of nutrients, fecal microorganisms, and - Armando Roman — Microbiology undergraduate student Suburban  Non-sewage  Homes/buildings with septic tanks, dogs, cats), small animal (hog, goat,
di ' f t b blic health th t d : .. and rural illegal direct discharges to and poultry) production facilities
sediments In surface waters can be a public hea Al o) e - Hector Torres — Field Research Technician drainageways, sewage delivery
m_1pact fringing cqral reefs in Guanica Bay in .sout.hwestern Puerto_ . Rosario Gaud - Laboratory Research Technician ., infrastructure to WWTP | 1
Rico. Yet, the main factors and sources contributing to water quality L Rural animals (poultry, wildlife, dogs,
degradation (e.g. the relative contribution from agriculture, urban, ' ;ﬁ}fgéfagygpgooda‘icg% fsgg:g;f smal
and suburban sources) are unknown. There is a need to create Citizen monitorin g (4- H stu d en tS) an d th elr mentors production facilities, large animal
awareness and to develop mechanisms to improve surface and (horse) production facilities
- - : - Agronomist and UPRM Extension Prof r, Isbeth Irizarry, Guani EfA-Clitzens Monitering
CoaStaI water qua“ty' In thIS prOjeCt we are USIﬂg 4'H program g onoN e . = Rl =0 IZ.a y’ .Ua iCa . 2 15 Py e b M L A bﬁiés?ﬂ?eztizl.nﬁségzleloped by at least 20% (< 80% in vegetative land-cover) or > 500 persons/km?
students as citizen volunteers and professional monitoring to * Group #1 - Katiushka Berrocales, Juan Carlos Garcia, Christopher Rivera (Aurea E. Qe i . Sub-urban - Area has more than 80% of vegetative land-cover with > 500 persons/km?
. . . . I ANI . Rural - Area has more than 80% of vegetative land-cover with < 500 persons/km?
characterize the surface water-quality status within the drainage Quiles HS, Guanica)
- . : * Group #2 - Carlos Vega, Adriana Rosado, Kevin Santiago (Aurea E. Quiles HS
channel from the Lajas Valley watershed and the lower reaches of Guénica) : : e e e e e e e o o e e Resu |tS ___________________________________________________
Rio Loco (drainage of Guéanica watershed) during hydrologic low- s EAIEE N | | | S et A = sy -
and hlgh-ﬂOWS Twenty-four stations have been identified within the C Grolup #3 - Marielis Nivar, Damaris Vega, Alexander Casillas (Aurea E. QUIleS HS, | W ‘. 7 " % Sam p I N g —0— gg:\lfa 2(’[2 Z[Sé’n%?;ai’giailotgozo%lo
area, each having a specific geographic delineation that will have Guanica) ' Eg:t;t%‘ag‘:] 3\‘; ;Sa;"aeg”?eg%ﬂ B ;%i? 1= Heretiod), 14 - —®— Agric. Exp. Sta., Lajas, 2014
land cover types, land-use classes, and point-source identification. _ _ | _ | ‘ el sd - Iow?flows. _ B :
Samples will be analyzed for nutrients (nitrogen and phosphorus) Agronomist and UPRM Extension Professor, Anibal Ruiz, Lajas Al : - e £11 ¢
- g | *  Group #4 — Yaneris Torres Burgos (Lysander Borrero Terry HS), Zulimar Nazario iy i e B npiecioue o fack of hydrologic flow; S 10 1
suspended sediments, Enterococcus (as fecal indicator of P _ 9 y : | y » & P pss — stations #19 and 20 within Guanica Bay have not been |
contamination) and heavy metal concentrations (as indicators of Joyce Acosta Pardo, Nisamar Sanabria (Leonides Morales HS, Lajas) g S | sampled % 573 i
anthropogenic sources). We will guantify the presence of 1t e Climatic conditions S 61
Bacteroidales (H183) marker, as a specific indicator of human fecal : 3 : : \ N, 1 L\ o 5= 97
L ’ . : : VOI unteers d urin g trainin g V() I unteers d urin g Sam p | N g e sl i e : P * Precipitation from Jan to Jul was 12.1 in and the 30 yr > 47
contamination. A GIS-based spatial database is being created that R e normal is 21.2 in. = g
includes land-use, point- and non-point sources of pollution that will MESEETEy . T O N L - fe N *  Precipitation in Aug was 12.9 in and the 30 yr normalis 5.2 S 7 |
. . . . : . gy A N = in; There was a 2-day 8.1 in event on 23 and 24 Au 0+
aid In pinpointing the sourcesjoticontaininclECEYEEIEEEE S SN - i LR e egia, oo pe * Many of the stations>r/1ad a very low hydrologic flowéJ <\ A \ \ A <\ N q L & 4 o
basins and eventually to Guanica Bay. Citizen volunteers have been ) 2w o o) “ g™ W (PN R B P PR oV S
trained through an eight-hour theoretical and practical workshop and
they have initiated sampling. We expect to provide tools that will Land use

* All of the stations are liked to a defined sub-basin

* Land use analysis is still in progress so that linkage among nutrients, fecal contamination and land-use cannot be
done, yet certain generalizations can be made:

e Station #1 Is downstream the Lajas WWTP outfall, so that we expect high nutrients and fecal contaminations

» Stations #3 and #4 are within the same waterway that drains Station #1, but are downstream Lajas City. Thus we

Increase public and community awareness of sanitation issues in the
lower Guanica watershed through education, training, and
participation in assessments of water quality and wastewater
management infrastructure.

: b : Legend should see a strong nutrient and fecal contamination signal due to urban influence
PrOJ eCt O J eC“VeS me(mg’” e Station #2, located within Lajas Valley Irrigation Channel near Lajas, is considered a reference station in the
e Carry out contaminant (nutrient, metals and fecal indicators of o <0.25 (A ST A sense that the channel transports water from Lago Loco and the channel should receive minimal runoff influence.
contamination) monitoring gvptad & & . \‘fV\ Lago Loco is in the mesotrophic Trophic State Index with historical total P concentration of 36 pg/L (Martinez et al.
 Use GIS tools to identify point and non-point sources of P : WL % 20 . | o
: g <0.35 © " & ; e Stations #24 and #5 are downstream dairy production facilities.
olnE i e m, 0.351.70 ¥ 11 g o « Station #23 drains the upper Rio Loco watershed, which has relatively limited agricultural production area, yet has
* Use monitoring results in combination with GIS to link contaminants | >1.70 ¢ ; i | & : : L ’ / 2 . 2/
¢ i Total P (mgiL) 4 8 4, & & a mix of urban, suburban and rural land-uses.
O P I : : : f"" 2 e Stations #16, #17, and #18 are in tandem (within the same drainage channel); Station #18 includes waters from
* Educate citizen-volunteer groups in order to improve public | ! N g G . #16 and #17 but drains a 600 acre rice-production farm
. . . 3 P e wsmmn /JoRobn, G i S N Xof-sg =Nl 0.03-0.16 .
awareness and provide potential solutions . | - _ @016 * Station #6 is upstream and #7 is downstream a dairy production facility, but will be sampled primarily during storm
Nutrient concentrations are being interpreted in the context of suggested e o) 2 events
Project Workshop and volunteer training num(\erlc nutrient criteria in rivers of Puerto Rico (Sotomayor-Ramirez et al. g tAw Nutrients
(19 and 20 July 2014, AES Lajas) Thréshold Total N NO,-N Total P EOm;:éggguswnh negative OB * Some of the nutrient analysis, have not been completed (ND in the legend)
* Five hours of theory and three hours of supervised practice e D=4 * Reference Station #2 (Lajas Valley Irrigation Channel near Lajas) was “nutrient enriched”
................. mg/|__--_-__--__-_--__-__- @ 100 - 1,000 . : ‘. , _ : : :
e 13 students plus their mentors completed the training _ @ > 1,000  Station #1 (Lajas WWTP outfall) was “enriched” in NO,-N; data for total P and total N is still not available
e . . Non-enriched <0.35 <0.25 <0.030 ! Mos DSt * Stations #3 and #4 (downstream Lajas City) were “nutrient impaired”; data for total P and total N is still not
* UPRM support staff participated in the training _ Hydrography vailable for Station #4
* All participants were given a Certificate of Acomplishment Enriched Aol L A2 AUOBIRELILEE o Loco Watrsheo * Stations #5, #24, and #21 (drainage channel, downstream dairy farms) were impaired in terms of total P and
. ) A —— b ) ’
* Topics covered Impaired >1.70 >0.97 >0.160 : L) A L enriched with NO4-N and total N
1. Basic concepts on watershed management 9 / | \
2. Description of the project; overview of Valle de Lajas and Guéanica ACknOWIGdgementS ] o A o Enterococcl and Optica| brighteners (OB)
® Wl 6/ ;
3 vV\</attershed|§t tat . ¢ d lakes in Puerto Rico Monitori , W f ol L ~ « Station #1 did not have the expected “high” Enterococcus concentrations, possibly due to chlorination; the OB
4. Ida ?-:c.qu?l y Sfa us o rlvirs, St rea}msjt-an a tes |rr]1 duderllol ;90 onioring This project is funded through US Environmental Protection Agency, National Health and O & %221 . @ Oz3 signal was not detected.
lahabbdlaanig! (U5 UEES ) SSHEEMLNEEN, O/ EVSEIEE] SIELLEUION . Environmental Effects Research; 2012 Regional Sustainability and Environmental Sciences Research Pl i  Stations #1 and #2 (Lajas WWTP outfall and Lajas Valley Irrigation Channel near Lajas) had similar Enterococci
5. Detailed explana}tlon and description of sampling protocols, instrumentation Program to to University of Puerto Rico Mayaguiez, Agricultural Experiment Station, David Sotomayor N @ concentrations
. Il gocumentatlokn h h q o °* We appreciate the assistant of UPRM-AES Research Technitians, H. Torres and R. Gaud, Graduate  Stations #3 and #4 (downstream Lajas City) had very high Enterococci concentrations but only station #4 tested
Pre- an pOS_o'[-WOI’ shop assessrr_lent showed a /1 /_0 |mpr(_)ve_ment Student Crl_stlna Lépez, IT & Finance Undergraduate Student Stephen Roche (Web§|te crgatlon) - positive for OBs; the OB signal persisted a few kilometers downstream and then faded.
(36 to 72%) in knowledge and skills related to learning objectives  +  We recognize the work of G. Martinez support staff (J.L. Guzman and O. Santana) in Agric. Exp. Sta. o ss 4700 o 400 14100 T * Enterococci concentrations at the Lajas Valley drainage outlet was <100 MPN/100 mL
* See presentations online at: Mg ARSI EV AL | —_— — ——er * Many stations draining mixed-use rural watersheds had a positive OB signal (Stations #10, #14, #15, #16 and



